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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] One or more belts arranged by the central tread (16) and the inside of this tread (16) radial 
(20), It has the inner liner (35) arranged radial by the inside of this belt (20) which has a side edge (23). 
In the approach of acting as the monitor of the condition of the pneumatic tyre (10) which arranges the 
condition sensor relevant to an electronic tag (40) in said tire The 1st temperature which is the 
temperature of the inner liner of said tire which adjoined the edge of said belt is detected using said 
electronic tag. (44), — the 2nd temperature which is the air temperature in said tire using said electronic 
tag — detecting — (46) (48) which detects the air pressure in said tire using said electronic tag — 
approach characterized by things. 

[Claim 2] The approach according to claim 1 characterized by detecting said condition by performing 
detection with a series of discrete time intervals. 

[Claim 3] The approach according to claim 2 characterized by comparing with the value of one or more 
of said current conditions the value of one or more of said conditions detected with the last time interval. 

[Claim 4] The approach according to claim 2 that said one or more selected conditions are characterized 
by judging whether only a certain threshold dose changed from the last time interval with a current time 
interval. 

[Claim 5] Said one or more selected conditions are either of said 1st temperature and 2nd temperature, 
or both sides. Said threshold dose is an approach according to claim 4 characterized by being **2 
degrees C. 

[Claim 6] Said one or more selected conditions are the air pressure in said tire. Said threshold dose is an 
approach according to claim 4 characterized by being **2pound per 1 square inch. 
[Claim 7] Said electronic tag is an approach according to claim 1 characterized by adjoining the 
shoulder section (28) of said tire and being arranged. 

[Claim 8] Said electronic tag is an approach according to claim 1 characterized by being arranged to the 
field of said inner liner with said thickest tire. 

[Claim 9] Said electronic tag is an approach according to claim 1 characterized by being arranged to the 
field of said inner liner with which said tire cannot miss heat most. 

[Claim 10] Said electronic tag is an approach according to claim 1 characterized by being arranged to 
the field of said inner liner which relates to a temperature sample determining whether the internal fault 
of said tire is drawing near most closely. 

[Claim 1 1] One or more belts arranged by the central tread (16) and the inside of this tread (16) radial 
(20), It has the inner liner (35) arranged radial by the inside of this belt (20) which has a side edge (23). 
In the approach of acting as the monitor of at least one condition of the pneumatic tyre (10) which 
arranges an electronic tag (40) in a tire Approach characterized by adjoining the shoulder section (28) of 
said tire and arranging said electronic tag. 

[Claim 1 2] Said at least one condition is an approach according to claim 1 1 characterized by being 
chosen from the 1st temperature which is the temperature of the inner liner of said tire which adjoins the 
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side edge of said belt, the 2nd temperature which is the air temperature in said tire, and the group who 
consists of pneumatic pressure in said tire. 

[Claim 13] The approach according to claim 1 1 characterized by detecting said at least one condition by 
performing detection with a series of discrete time intervals. 

[Claim 14] The approach according to claim 13 characterized by comparing with the value of said at 
least one current condition the value of said at least one condition detected with the last time interval. 
[Claim 15] The approach according to claim 13 that said at least one condition is characterized by 
judging whether only a certain threshold dose changed from the last time interval with a current time 
interval. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Technical field This invention relates to the approach and equipment which act as the monitor of the 
condition of a pneumatic tyre, in order to diagnose the failure which is imminent especially about the 
approach and device which generally act as the monitor of the condition of a tire. 
[0002] 

Background of invention In order to convey coal, iron ore, and bulky matter like other minerals, the 
mining industry will use the off-road (Off-The-Road (OTR)) automobile by which maximum loading 
capacity usually amounts to 250t, consequently too large internal stress will be applied to the tire of such 
an automobile in daily use. Since such internal stress that mainly originates in many factors including 
operation at too much rate is very harmful for such a tire, it is not new that this tire must be exchanged. 
On the other hand, in order to make productivity of an OTR automobile into max, an OTR automobile is 
driven as quickly as usually possible until a user notices the physical condition inside the given tire of 
arbitration being close to a limitation. In order to remove the internal stress which caused the condition 
near a limitation then and to prolong the life of a tire by it, an operator stops an automobile, when the 
inflation pressure force declines, and, in the case of a remarkable high temperature condition, slows 
down an automobile. Thus, the rate of an OTR automobile is the given time amount of arbitration, and is 
controlled based on the recognition about the condition of an operator's tire. And if recognition of an 
operator is wrong, the productivity of an automobile will fall vainly. 
[0003] 

Therefore, it has been the need for a mining industry to give an OTR automobilism person the exact 
information about a condition with various tires of such an automobile certainly, in order to make 
productivity of an automobile into max for years. 
[0004] 

Various attempts which satisfy the above-mentioned need have been made very much with the 
conventional technique by detecting each condition relevant to the failure to which each tire drew near 
recently, and carrying the integrated circuit which gives an OTR automobilism person the timely 
information about such a condition in each tire of an OTR automobile. 
[0005] 

For example, the U.S. Pat. No. 5,562,787 number given to Koch and others indicated the approach and 
device which act as the monitor of each condition of the tire of an automobile. This device can be 
connected to the interior of a tire, and it has a monitoring device containing the integrated circuit which 
has a transmitter. Furthermore, this monitoring device contains two or more sensors connected to the 
integrated circuit. These sensors detect each condition of a tire continuously, and output the signal 
corresponding to an integrated circuit. The integrated circuit is programmed to output an information 
signal to an automobilism person, when the sample of the condition signal of a tire is carried out 
periodically, each tire condition signal is generated for each sample based on this comparison as 
compared with each certified value and the tire condition signal of arbitration shows the critical state of 
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a tire. Furthermore, although it has usually stopped, an integrated circuit answers reception of the 
excitation signal from an operator, and is programmed to transmit the information signal about the 
present tire condition signal to an operator at an operator. Furthermore, the integrated circuit may be 
programmed to save the data corresponding to a periodic tire condition signal hysteresis and for the 
purpose of record maintenance, to answer reception of another excitation signal, and to make such 
historical data transmit to a transmitter. 
[0006] 

In order to avoid the stress and distortion by which a pan is usually carried out, an impact, and periodic 
fatigue when such a monitoring device is carried in a tire as described by the European Patent public 
presentation specification EP 0936089A2 exhibited on August 18, 1999, the closure of the integrated 
circuit of the conventional technique is firmly carried out with the transmitter and sensor which were 
attached with a little hard ingredient like urethane, epoxy, polystyrene resin, the compound of hard 
rubber, or something. This closure is assembled with the dc-battery connected to this next. With the 
conventional technique, the done assembly which is known as an electronic tire tag is wrapped in the 
raw rubber ingredient which forms that housing, and in order that this housing may be added to the 
structural raw rubber ingredient which forms a tire assembly after that and may form the vulcanized tire, 
it is sulfurated together. Thus, the vulcanized tire is embedded in a tire, and if a tire is canceled including 
the electronic tire tag which forms the part, it will be canceled. 
[0007] 

In order to consider exchange as repair of such an electronic tire tag, the above-mentioned European 
Patent transferred to the grantee of the above-mentioned United States patent is indicating the approach 
and device which carry such a tag in a tire so that it may be dismountable. This device includes the patch 
of rubber which sulfurates separately preferably and is attached in the sulfurated tire, although it may be 
sulfurated with a tire. The patch of rubber contains housing with which the cavity is formed in the 
interior. A cavity has a sidewall and magnitude is decided to accept so that an electronic tire tag can be 
removed in a cavity. Notice the electronic tag of this European Patent about the above-mentioned United 
States patent being contained in the above-mentioned European Patent by citation, and making that part 
including the structure of the above-mentioned United States patent containing a transmitter, a sensor, 
and a dc-battery. Furthermore, it is being required that the above-mentioned European Patent should 
contain in arbitration the antenna prolonged from the closure section. If it shall have an antenna, the slot 
which receives an antenna when a tag is connected to housing of a patch of rubber dismountable and 
which counters will be formed in the sidewall of housing. In order to hold a tag in housing, housing and 
a tag are equipped with a compatible connecting means like the structure stated by the European Patent 
which pinning is carried out to housing and a key seat is attached so that a tag may be dismountable, and 
is connected by ****, or is fixed to housing, respectively. 
[0008] 

In spite of an above-mentioned advance of the above-mentioned conventional technique, the data given 
to such an automobilism person about the temperature condition of the tire of an OTR automobile are 
not still reflecting the limitation-condition of a tire correctly for various factors. For example, operation 
of the conventional technique is carrying an electronic tire tag in the center of the inner liner of a tire, in 
order to make an operation of the stress concerning an electronic tag, distortion, impulsive vibration 
source, and periodic fatigue into min. Therefore, a monitoring device carries out the sample of the 
temperature near the side edge of a belt produced since the crack of the tire temperature of distance 
detached building ****** with temperature remarkable from the field of a tire which shows best the 
limitation-condition which shows the failure to which the tire drew near, i.e., ply, a belt, and a 
surrounding rubber ingredient becomes [ internal stress ] large, therefore the shoulder section of a tire. In 
order to compensate the difference of the detected temperature and the temperature in such a side edge, 
the integrated circuit of the above-mentioned conventional technique has the algorithm applied to the 
temperature which had the scaling constant detected, in order to calculate the temperature near the 
shoulder section of a tire from the core of an inner liner. Unluckily, if the tire temperature of the core of 
the inner liner of a given tire is more remarkably [ than the temperature of the shoulder section of a tire ] 
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low and the structure of a tire changes, it will change. 
[0009] 

Therefore, in order to compensate the distance in which, as for the algorithm of the conventional 
technique, the temperature sampling sensor is separated from the side edge of a belt in addition to this 
problem of arrangement of a tag, it turned out that the temperature of the side edge of a belt is correctly 
incalculable for such count based on adding a fixed temperature factor to the temperature measured by 
the center line of a tire. Since the information which was mistaken to the OTR automobilism person will 
be given by arrangement and such count of a temperature sensor, it may be too quick that an operator 
slows down such an automobile. The bad influence to the productivity of such an automobile produced 
as a result is that cost becomes large for a mining industry. 
[0010] 

Outline of invention According to this invention, the approach of acting as the monitor of the condition 
of a pneumatic tyre is indicated. A pneumatic tyre has a central tread, one or more belts arranged by the 
inside of this tread radial, and the inner liner arranged by the inside of this belt radial. A belt has a side 
edge. The condition sensor relevant to an electronic tag is arranged in a tire. This approach contains the 
step which detects the 1st temperature which is the temperature of the inner liner of the tire which 
adjoins a belt edge using an electronic tag. The 2nd temperature which is the air temperature in a tire is 
detected using an electronic tag. Moreover, the pneumatic pressure in a tire is detected using an 
electronic tag. 
[0011] 

Detection of a condition is performed by detection with a series of discrete time intervals. The value of 
one or more conditions detected with the last time interval is compared in the value of one or more 
current conditions. With a current time interval, an approach contains the step one or more selected 
conditions judge whether only a certain threshold dose changed from the last time interval to be. 
[0012] 

One or more selected conditions are the 1st temperature, the 2nd temperature, or both sides, and a 
threshold dose is **2 degrees C. Furthermore, one or more selected conditions are the air pressure in a 
tire, and a threshold dose is **2pound per 1 square inch. 
[0013] 

Moreover, according to this invention, an electronic tag adjoins the shoulder section of a tire, and/or the 
field of an inner liner with the thickest tire, and is arranged. An electronic tag is arranged again to the 
field of said inner liner with which said tire cannot miss heat most, or the field of said inner liner which 
relates to a temperature sample determining whether the internal fault of said tire is drawing near most 
closely. 
[0014] 

Moreover, according to this invention, the approach of acting as the monitor of at least one condition of 
a pneumatic tyre is indicated by adjoining the shoulder section of a tire and arranging an electronic tag. 
At least one condition is chosen from the 1 st temperature which is the temperature of the inner liner of 
the tire which adjoins the side edge of a belt, the 2nd temperature which is the air temperature in a tire, 
and the group who consists of pneumatic pressure in a tire. Detecting at least one condition is performed 
by [ in a series of discrete time intervals ] detecting. Moreover, this approach includes comparing with 
the value of at least one current condition the value of at least one condition detected with the last time 
interval. This step includes that at least one condition judges whether only a certain threshold dose 
changed from the last time interval with a current time interval. 
[0015] 

Definition Generally a "bead" means the member of the annular form arranged in [ of the parts of the 

edge of the inside-radius direction of a tire ] one. 

[0016] 

A "toe of bead" means either of the rubber ingredients around the edge of the radial inside where the 
carcass containing a bead of a tire generally counters, the ply section bent in the hit of a bead, and a bead 
and the ply section. 
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[0017] 

Generally, although a "carcass" contains a bead and ply, it means belt structure and the structure of the 

tire which does not contain the under tread and tread on ply. 

[0018] 

An "equatorial plane" means breadth, the flat surface on imagination passing through the core of a tread, 
or the flat surface containing the center line of the periphery of a tread at right angles to the revolving 
shaft of a tire. 
[0019] 

Generally "ply" means the layer which was covered with rubber and which was strengthened with the 

code of the ingredient arranged radial. 

[0020] 

"Radial" goes from the revolving shaft of a tire, or means the direction which separates and spreads. 
[0021] 

Generally a "sidewall" means the part which spreads in radial [ of a tire ]. 
[0022] 

"Tread width of face" means the die length of the radii of the periphery of the tread of a tire, when it 

sees with a horizontal sectional view. 

[0023] 

Explanation of a desirable operation gestalt As shown in the drawing, the same reference number is 

crossed to some drawings, and shows the components which are the same or correspond. 

[0024] 

Drawing 1 shows the one half of the partial cross-sectional view of the typical pneumatic tyre 10 for the 
OTR automobiles 1 1 attached in the rim 12 of a wheel. A tire 10 is annular in general, and since it is 
arranged about the equatorial plane 14 of imagination at the symmetry, explanation should be 
understood to be applied like other one half of a tire 100 including the components which are the same 
as for the cross-sectional view of the one half of other parts of a tire 10, or correspond. 
[0025] 

When a tire 10 is carried on the rim 12 of a wheel, the tire 10 which has the cavity 16 containing 
pressurization air has the central tread 16 which generally has the side which was generally shown in the 
figure 18, and which counters. Furthermore, a tire 10 contains two or more belts which have been 
arranged in the center by the radial inside of a tread 16, which are represented with belts 20 and 22 and 
which are prolonged in radial. A belt 20 has the side edge 23 which counters, and a belt 22 has the side 
edge 24 which counters. Furthermore, a tire 10 contains the carcass 25 which has the sidewall 27 which 
counters. Each sidewall 27 becomes together with the tread side 18 which counters, is prolonged in 
radial inside from there, and forms the shoulder section which is generally shown in a figure 28 and 
which counters with the tread side 18. A carcass 25 contains the toe of bead 29 which counters an inside 
edge radial [ the ] again. Each toe of bead 29 contains bead 29 A a toe of bead 29 is made to touch the 
rim 12 of a wheel and which carried out the annular form in the interior. Furthermore, a carcass 25 
contains one or more plies 30 arranged the inside radial of belts 20 and 22. Ply 30 is prolonged in radial 
between bead 29A which counters, and is bent around it. And a carcass 25 contains the inner liner 35 
which has been arranged in the inside-radius direction of ply 30 and which is prolonged in radial. 
[0026] 

As for the electronic tire tag 40 ( drawin g 1 and drawin g 2 ), according to this invention, it is desirable to 
fix to the inner liner 35 of a tire 10, and to be attached in the field in which it is located almost directly, 
inside [ radial ] the side edge 23 of a belt 20 which adjoined the inner liner 35 of a tire 10 at most near, 
therefore the shoulder section 28 of a tire 10. By this, the tag 40 is related most closely [ the 
thermometry to which it was carried out in this location since the tire 10 was adjoined and located in the 
field of an inner liner 35 which is the thickest and is unlikely to miss heat ] for the internal fault of a tire 
10 to judge whether it is drawing near. This failure usually originates in the internal stress which causes 
the crack of the belts 20 and 22 of the shoulder section 28 of a tire 10, ply 33, and the surrounding 
vulcanized rubber ingredient 36. Drawing 1 indicates the width of face of the tag 40 connected to it 
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"w2", i.e., the relative dimension of about 3 inches, to be the width of face of the typical tire tread 16 of 

the OTR automobile 1 1 "wl ", i.e., about 3-4 feet, again. 

[0027] 

The electronic tag 40 ( drawing 1 and drawing 2 ) contains the 1 st temperature detecting element 44 
which generally carries out the sample of the temperature of the inner liner 35 of a tire 10 electrically 
connected to the microcontroller 42 and the microcontroller 42. Furthermore, it connects with a 
microcontroller 42 electrically and a tag 40 contains the 2nd temperature detecting element 46 which 
carries out the sample of the air temperature in a tire 10. Furthermore, generally, a tag 40 contains the 
pressure detecting element 48 electrically connected to the microcontroller 42, in order to carry out the 
sample of the air pressure in a tire 1 0. Furthermore, it connects with a microcontroller 42 electrically and 
a tag 40 contains the transmitter section 50 which transmits the related information about each sample 
acquired by temperature and the pressure detecting elements 44, 46, and 48. Furthermore, as for a tag 
40, it is desirable that the dc-battery 5 1 which is electrically connected to a microcontroller 42 as usual, 
and supplies power to a microcomputer is included. The pressure detecting element 48 contains the 
tubular section 52 prolonged from a tag 40. Furthermore, as for the transmitter section 50, it is desirable 
that an antenna 58 is included. A tag 40 contains the connection 60 which connects a tag 40 to a tire 10 
again. As for a connection 60, it is desirable that the 1 st nut 62 with which the female screw was cut, and 
the bolt 64 with which the male screw was cut are included. A bolt 64 is semipermanently thrust into the 
1st nut 62, and is connected to it, and it has the part 64 with which **** prolonged from a tag 40 was 
cut. As for a tag 40, it is desirable to carry out the closure of the whole with the epoxy covered with 
urethane and a closure ingredient 65 like the mixture of the bead of glass. 
[0028] 

As for the tag 40 ( drawing 2 ) by which the closure was carried out, it is desirable that direct 
continuation is not carried out to the inner liner 35 of a tire 10. Rather, according to this invention, the 
sulfiirated rubber patch 70 with which the 2nd nut 71 with which the female screw was cut was 
embedded inside is attached in the inner liner 35 of a tire 10. As for patch 70, it is desirable to have the 
cross section which was appointed by the almost flat side 72 which has the perimeter of a circle in 
general and the side 73 of the inside which carried out the form of an arch where it was located in the 
opposite side of a patch connectable with the inner liner 35 of a tire 10 and which carried out the form of 
a lens. Since the side 72 of patch 70 is located so that the field of the inner liner 35 of a tire 10 which 
carried out the form of an arch mostly may be touched in the shoulder section 28, magnitude is decided. 
The side 73 of patch 70 has turned to the inside of a tire 10. The tag 40 by which the closure was carried 
out has the rectangular cross section mostly, and includes the almost straight side 74. The tag 40 by 
which the closure was carried out is connected to the patch 70 by connecting to the 2nd nut 71 bolt 
partial 64 A prolonged from the tag 40 by ****. the side front face 74 of the tag 40 attached for the 
horizontal front face 73 of the arch mold of patch 70 — the front face 73 of the arch mold of patch 70 » 
it is mostly separated from one half and patch 70. In general, central partial 73 A of a circle touches a 
front face 74 mostly, when [ of a front face 73 ] bolt partial 64 A of a tag 40 is connected to the nut 71 of 
patch 70 by ****. In order to detect the abnormalities of temperature, the bolt part 60 ( drawin g 1 ) of 
the tag 40 connected to coincidence is the shoulder section 28 of a tire 10, and is located almost in 
contact with the field of the inner liner 35 which adjoins the belt edge 21 . Although it is desirable to be 
located in the shoulder section 28 which adjoined the edge of one or more belts 20 and 22 as for the 
connected tag 40, arranging a tag 40 on it near the center line 14 of a tire 10 is also included in the range 
of this invention. 
[0029] 

the 1st temperature detecting element 44 ( drawing 2 ) — and in order to detect the temperature of the 
inner liner 35 with which the temperature 70, i.e., a patch, is attached through an interconnect substrate 4 
like a printed circuit board (PCB), it connects with a bolt 64 thermally as usual. 
[0030] 

It is thought that the arch cross section of the above of patch 70 ( drawing 2 ) prevents patch 70, the 
attached tag 40 or a tag 40, and the attached nut 71 separating from a tire 10 during rotation of a tire. If 
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the tire tread 16 ( drawing 1 ) which adjoined the field of the inner liner 35 by which a tag 40 is 
connected with patch 70 rotates in relation to this and the ground is contacted, a tread 16, therefore the 
side 72 which extended outward [ of an inner liner 35 and the attached patch 70 / radial ] will become 
Taira and others. Then, if the tire tread 16 ( drawing 1 ) which adjoined the field of the inner liner 35 by 
which a tag 40 is connected with patch 70 rotates and it separates from the ground, the side 72 which 
extends outward [ of a tread 16 therefore an inner liner 35, and the attached patch / radial ] will take 
suddenly the form of the arch shown in drawin g 1 . As a result of the almost flat side 72 which extends 
in the radial sense of the patch which is in agreement with the form of the arch indicated to be an inner 
liner 35 to dr awin g 1 deforming suddenly, it bends and causes that the patch 70 and the attached tag 40 
covered over the patch 70 and the attached tag 40 or a tag 40, and the attached nut 71 finally separate 
stress from the inner liner 35 of a tire 10 during rotation of a tire. As shown in drawing 2 , when the side 
73 which extends in the sense among patches 70 has the form of an arch, patch 70 can bend without 
applying big deflection stress to the attached tag 40. 
[0031] 

As shown in drawin g 3 very in detail, a microcontroller 42 contains the 1 st conventional microprocessor 
80 which has the port of pi to p28. The 1st microprocessor 80 contains the conventional analogue-to- 
digital (A/D) converter 82 inside. Furthermore, the 1 st microprocessor 80 contains the conventional 
multiplexer 82A electrically connected to the interior as [ two or more port p2-p5 of a microprocessor 
80, and p7 ] usual. Furthermore, a microprocessor 80 includes the conventional clock circuit 83 
connected to the interior in ports p9 and plO. 
[0032] 

Furthermore, the transmitter section 50 ( drawing 3 ) contains the 2nd conventional microprocessor 84 
which has the internal counting circuit 85 which minds each data line, reset lead wire "Ld", and "Lr", 
and receives and transmits each reset signal "Rs" and a data signal "Ds", and which was electrically 
connected to the 1 st microprocessor 80 as usual in the port pi 1 . Since the 1 st and 2nd temperature 
sampling signals "Tsl" and "Ts2" are outputted to ports p2 and p3, the 1st and 2nd temperature 
detecting elements 44 and 46 ( drawin g 4 ) are ports p2 and p3, and it is desirable to connect with the 1st 
microprocessor 80 directly electrically. A microcontroller 42 contains the 1st and 2nd operational 
amplifiers 90 and 92 which are connected with the 1 st and 2nd temperature detecting elements 44 and 
46 between the 1st microprocessor 80, and output the temperature sampling signals Tsl and Ts2 
amplified depending on the case to ports p2 and p3. Furthermore, as for a microcontroller 42, it is 
desirable that the device amplifier 95 electrically connected with the pressure detecting element 48 as 
usual between the 1st microprocessor 80 in a port 7 is included. Furthermore, as for a microcontroller 
42, it is desirable that the conventional reference voltage generation section 96 to which that direct 
continuation is carried out to the pressure detecting element 48 outputs each desirable reference voltage 
signal "Vref is included. Since the reference voltage generation section 96 outputs a reference voltage 
sample signal "Vref 1 to the 1st microprocessor 80, it is a port p5 and it is desirable to connect with the 
1st microprocessor 80 still as usual. A microcontroller 42 also contains the 3rd operational amplifier 98 
which is electrically connected as usual between the reference voltage generation section 96 and the 
pressure detecting element 48, and outputs the reference voltage sample signal Vref amplified depending 
on the case. The pressure detecting element 48 ( drawing 1 ) measures the pneumatic pressure of a tire 
10 through the tubular section 52 ( drawing 2 ) prolonged to the tire cavity 16, and outputs the 1st and 
2nd analog pressure signals "Psl" corresponding to pneumatic pressure, and "Ps2" ( drawin g 4 and 
drawing 5 ) to the device amplifier 95. And the device amplifier 95 generates the analog differential 
pressure sample signal "Pds" corresponding to the difference between the pressure signals Psl and Ps2, 
and outputs it to the 1st microprocessor 80 in a port p7. Generally, the differential pressure sample Pds 
becomes max, when the detected pressure is a fiill-scale limit, and when the air of a tire 10 is lost 
completely, it becomes min. 
[0033] 

A microcontroller 42 ( drawing 3 ) contains the conventional oscillator 100 which has further the clock 
power input lead line "Cin" and clock output lead wire "Cout" which were electrically connected to the 
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1st microprocessor 80, therefore clock circuit 83 in ports p9 and plO, respectively. 
[0034] 

Furthermore, as for a microcontroller 42 ( drawin g 3 ), it is desirable that both ends contain the 
conventional watch locking-dog timing section 105 electrically connected to the data lead wire Ld and 
the reset lead wire Lr of the transmitter section 50, and the port pi 3 of the 1st microprocessor 80 as 
usual, the low frequency which the watch locking-dog timing section 105 has in the conventional 
interior — counting — the 3rd conventional microprocessor 106 which has an oscillator 107 is included. 
Furthermore, the watch locking-dog timing section 105 contains a high-frequency oscillator 108 out of 
the 3rd microprocessor 106. the interior — counting — the second when an oscillator 107 continues 
between predetermined time intervals — if it counts continuously and between predetermined time 
intervals is counted, the count signal Cs will be outputted to the reset-signal generation oscillator 108, 
and a new count will be begun again. When the watch locking-dog timing section 105 did not detect a 
voltage signal Vsl in the port pi 3 of the transmitter data signal Ds and the 1st microprocessor 80 and 
the count signal Cs is received, the reset-signal generation oscillator 108 outputs a wake rise reset signal 
"Wup" to the both sides of the microprocessor 84 of the transmitter on the reset lead wire Lr, and the 1st 
microprocessor 80 through the conventional high impedance pull-up resistor 110 connected to the port 
pi of the 1st microprocessor 80. 
[0035] 

A microcontroller 42 contains the electronic switch 1 12 of a single pole and a duplex deviation again. A 
switch 1 12 is a port 15 and it is desirable that the input signal lead wire "Lc" which is electrically 
connected to the 1st microprocessor 80 and receives an input signal is included. Furthermore, a switch 
1 12 has a common lead wire "Lc" electrically connected to the data lead wire Ld prolonged between the 
transmitter section 50 and the 1st microprocessor 80 in the port 1 1 . Furthermore, a switch 112 contains 
the switch lead wire "Lnc" of the normal close and normal open which were electrically connected to the 
1st microprocessor 80 in ports pi 7 and pi 8, respectively, and "Lno." When a switch 1 12 is in the 
location of normal open, since it is used for the data lead wire Ld of the transmitter section 50 in the 
transmitter section 50, the data from the port pi 8 of the 1st microprocessor 80 are added. When a switch 
1 12 is in the location of normal close, since it is used for the port pi 7 of a microprocessor 80 by the 
microprocessor 80, the data on the data lead wire Ld of the transmitter section 50 are added. Since the 
data 1 14 of temperature, a pressure, reference voltage level, and a transmitter voltage level are outputted 
to the transmitter section 50, a switch 1 12 is usually in the location of normal open. After outputting 
such data 1 14, the 1st microprocessor 80 impresses the signal 116 from a port pi 5 to a switch 112, 
consequently a switch 112 changes to the location of normal open. Then, the transmitter section 50 
outputs the acknowledge signal 1 18 to the 1st microprocessor 80, and returns data 122 to the 1st 
microprocessor 80. When such data 122 are returned without the acknowledge signal 118, the 1st 
microprocessor 80 returns a switch 1 12 to the location of normal open, and it repeats the output of data 
122 etc. until the acknowledge signal 124 is outputted to the 1st microprocessor 80 or data are impressed 
to the data lead wire Ld twice [ at least ]. 
[0036] 

A dc-battery 51 has the 1st conventional preservation capacitor 126, and is electrically connected to the 
1st microprocessor 80 as usual by 1st RC circuit 124 which outputs the 1st stabilization input voltage 
"Vsl" to the port p20 of the 1st microprocessor 80, a switch 1 12, and the watch locking-dog timing 
section 105 for each starting. Furthermore, a dc-battery 51 has the 2nd conventional preservation 
capacitor 130, and is electrically connected to the transmitter section 50 as usual by 2nd RC circuit 128 
which outputs the 2nd stabilization input voltage "Vs2" to the transmitter section 50. As for a 
microcontroller 42 ( drawing 3 and drawing 4 ), it is desirable that the transmitter electrical-potential- 
difference detecting element 136 which is electrically connected as usual between the 2nd preservation 
capacitor 130 and the port p4 of the 1st microprocessor 80, detects the transmitter section input voltage 
Vs2, and outputs an input voltage sample signal "Vs2s" to the port p5 of the 1st microprocessor 80 is 
also included. As for the transmitter input voltage detecting element 136, it is desirable to include the 
high impedance electrical-potential -difference dividing network 138 including the 2nd high impedance 
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resistance 142 connected to the both ends to the 1st the high impedance resistance 140 and 1st 
microprocessor 80 which were connected to the 1st microprocessor 80 at the serial in the ground "Gl." 
The 4th operational amplifier 141 which the transmitter input voltage detecting element 136 is 
electrically connected with the resistance 140 of the 1st of the electrical-potential-difference dividing 
network 138 as usual between the 1st microprocessor 80, and outputs transmitter volt input sample 
signal Vs2s amplified depending on the case to the 1st microprocessor 80 may also be included. The 1st 
microprocessor 80 contains further the prolonged voltage-output lead wire "Vsl " in order to operate 
each to detecting elements 44 and 46, the reference voltage generation section 96, and the device 
amplifier 95. Furthermore, supposing it has either of the 1st, 2nd, 3rd, and 4th operational amplifier 90, 
92, and 98,140, the voltage-output lead wire Vsl will be prolonged there again in order to operate it. 
[0037] 

Each of the 1st, 2nd, and 3rd microprocessor 80 and 84,106 is programmed to usually perform each step 
belonging to future explanation and the following approaches. A tag 40 ( drawing 1 ) is filled up with 
air, and when the tire 10 carried in the wheel rim 12 of the automobile 1 1 represented by OTR 
automobile is equipped, the approach shown in drawing 5 and drawing 6 is started (step 200). Then, the 
1st microprocessor 80, the transmitter section 50, therefore its 2nd microprocessor 84 are started by 
coincidence (steps 202 and 204). Next, the 2nd microprocessor 84 of the transmitter section 50 generates 
a pulse 210 (step 206) to the end of the predetermined time interval illustrated with the time interval for 
1.4 seconds, a pulse 206 is impressed to the internal impulse counter 85 (step 208) by the 2nd 
microprocessor 84 — having — this — then, the 2nd microprocessor 84 performs step 212 which 
investigates whether predetermined pulse count which is the number of pulse counts of 1 52 as an 
example was carried out. Supposing the reply of "No" comes on the contrary (step 210), processing 
returns to step 206, and step 206 and steps 210 and 212 will be repeated until "Yes" is returned to the 
question of step 212. Unless it deviates from the summary and range of this invention, the 
predetermined count which is a count of 152 pulses is loaded as an example, and the impulse counter 85 
is programmed to answer that the continuous pulse 210 is impressed to an impulse counter 85, and to 
count down continuously to zero. In any case, if answered to "Yes" to the question of step 212, in order 
to reset an impulse counter 83 (step 214) and to resume the above-mentioned pulse generation / count 
process, the 2nd microprocessor 84 will return processing to step 206, and will output another count 
signal 216 to the 1st microprocessor 80. 
[0038] 

If the count signal 216 is detected ( dra win g 5 ), the 1st microprocessor 80 will impress an electrical 
potential difference Vsl, in order to make them the 1st and the 2nd temperature detecting element 44 
and 46, the reference voltage generation section 96, the transmitter electrical-potential-difference 
detecting element 136, and the pressure detecting element 48 at an operating state (respectively steps 
220, 222, 224, 226, and 228). Consequently, the 1st and 2nd temperature detecting elements 44 and 46 
output the 1st and 2nd temperature samples Tsl and Ts2 showing each temperature of the tire inner liner 
35 and the tire cavity 16 to the 1st microprocessor 80, respectively (step 230 and step 232). Furthermore, 
the reference voltage generation section 96 outputs the reference voltage sample Vrefs showing 
reference voltage Vref to the 1st microprocessor 80 (step 234). Furthermore, the transmitter electrical- 
potential-difference detecting element 136 outputs transmitter electrical-potential-difference sample 
Vs2s which is the central value of the transmitter electrical potential difference Vs2 to the 1st 
microprocessor 80 (step 236). And inflation pressure force device amplifier outputs the differential 
pressure sample Pds showing the air pressure Psl of a tire 10 to the 1st microprocessor 80 (step 238). 
[0039] 

As usual, multiplexer 82A of the 1st microprocessor 80 scans the port p2-p5 and p7 continuously, and 
impresses the signal of temperature and a pressure to an A/D converter continuously. AID converter 82 - 
- every — each digital temperature signal Vtls which has the voltage level whose each is lOmV per 
degree C about the 1st and 2nd temperature sample Tsls and Ts2s — it changes continuously at jump 
Vt2s, and the differential pressure sample Pds is changed into the digital differential pressure signal 
Vpds which has the voltage level of 16mV per pound per 1 square inch (step 246). a ******** [ that the 
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1st microprocessor 80 has each after that and digital temperature sample signal Vtls and Vt2s larger 
than the predetermined voltage level corresponding to the elevated temperature illustrated with the 
temperature of 95 degrees C ] — and [ whether the digital differential pressure sample signal Vpds is 
smaller than the predetermined voltage level corresponding to the low voltage illustrated with the 
pressure of 80 pounds per 1 square inch, and ] Or it investigates continuously whether it is larger than 
the predetermined voltage level corresponding to the high pressure illustrated with the pressure of 120 
pounds per 1 square inch (steps 250 and 252). When answered to "No" to each investigation of step 250 
and step 252, the 1st microprocessor 80 a ******** [ that only the predetermined voltage corresponding 
to the selected temperature change illustrated by the **2-degree C temperature change changed after the 
last temperature sample was acquired for each digital temperature sample signal Vtls and Vt2s ] — and 
After the last differential pressure sample is acquired, the digital differential pressure sample signal 
Vpds It investigates whether only the predetermined voltage corresponding to the selected pressure 
variation illustrated by **2 pounds [ per 1 square inch ] pressure variation changed (step 254 and step 
256). If answered to "No" to each step of step 254 and step 256, processing will be returned to step 202. 
[0040] 

On the other hand, if answered to "Yes" to any one investigation of steps 250, 252, 254, and 256 
(drawing 6), the temperature sample Vtsl which is not desirable, Tts2, the differential pressure sample 
signal Vds which is not desirable, or both sides will be acquired. Then, when either such temperature 
sample signal Vtls and Vt2s of the 1st microprocessor 80 are not desirable, The both sides of 
temperature sample signal Vtls and Vt2s are outputted to the data lead wire Ld of the transmitter 
microprocessor 84 (step 260). When such a differential pressure sample signal Vpds is not desirable, the 
differential pressure sample signal Vpds is outputted to the data lead wire Ld of the transmitter 
microprocessor 84 (step 260). When such temperature sample signal Vtls and Vt2s, or the differential 
pressure sample signal Vpds is not desirable, with the both sides of temperature sample signal Vtls and 
Vt2s The differential pressure sample signal Vpds is impressed to the data lead wire Ld of the 
transmitter microprocessor 84 (step 260). Furthermore, if temperature, the differential pressure sample 
signals Vtsl and Vts2, or Vpds is not desirable, the 1st microprocessor 80 will generate an alarm signal 
"Aim", and will output it to the data lead wire Ld of the transmitter microprocessor 84 (step 260). If the 
above-mentioned alarm signal Aim, the sample signals Vtsl and Vts2, and/or Vpds are received, step 
263 following this will transmit such signals Aim, Vtsl, and Vts2 and/or Vpds to the remote receiver 
150 preferably (step 262) multiple times, for example, 12 times, it will output the transmitting 
acknowledge signal ACK to step 202 of a microprocessor 80, and the transmitter section 84 will return 
processing to step 202 by it. At the time of original transmission according [ sending signals Aim, Vtsl, 
and Vts2 and/or Vpds ] to the transmitter section 50, since it was certainly received by the remote 
receiver 150 which is not contained in the range of this invention and which scans other input signals, 
the above-mentioned method of obtaining multiple-signal transmission was used. 
[0041] 

what (step 260) signals Aim, Vtsl, and Vts2 and/or Vpds are outputted to the transmitter section 50 for - 
- in addition, the 1st microprocessor 80 investigates whether the above-mentioned acknowledge signal 
ACK was received (step 264). Supposing it is answered to "No" to investigation of step 264, step 260 
will be repeated (266) and the 1 st microprocessor 80 will investigate after this whether the above- 
mentioned acknowledge signal ACK was received again (step 268). Supposing it is answered to "No" to 
step 268, step 260 will be repeated again (step 270) and processing will be returned to the 1st 
microprocessor after this (step 202). If answered to "Yes" to either step 264 or step 266, processing will 
be again returned to step 202. 
[0042] 

Multiplexer 82 A of the 1st microprocessor 80 scans ports p4 and p5 continuously in quest of transmitter 
input voltage sample signal Vs2s and the reference voltage sample signal Vrefs as shown in drawing 3 
and step 240 ( drawin g 5 ). Detection of such signal Vs2s investigates continuously whether a 
microprocessor 80 has low transmitter input voltage sample signal Vs2s (step 290). If the reply to 
investigation of step 290 sets to "No", processing is returned to step 202, and supposing the reply to 
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investigation of step 292 is "No", processing will be returned to step 202 again. However, supposing 
either of steps 290 and 292 or both sides is "No", it means that either of the sample signal Vs2s or both 
sides is not desirable. The 1st microprocessor 80 generates the alarm signal Aim to each sample signal 
Vs2s or Vrefs which is not desirable (step 294), and outputs it to the data lead wire Ld of the 2nd 
microprocessor 84 of the transmitter section 50. If the above-mentioned alarm signal Aim, sample signal 
Vs2s, Vrefs, or both sides is received, according to such a signal Aim and the reason for having 
described Vs2s multiple times, for example, 12 times, in the top, that (step 296) which transmits to the 
remote receiver 1 50 will be desirable, and will output the transmitting acknowledge signal ACK to step 
298 after this at the 1st microprocessor 80, and the transmitter section 84 will return processing to step 
202 by it. 
[0043] 

Furthermore, in addition to outputting Signal Aim, Vs2s, or both sides to the transmitter section 50, the 
1st microprocessor 80 investigates whether the above-mentioned acknowledge signal ACK was received 
(step 300). Supposing it replies to "No" to investigation of step 300, step 296 will be repeated (step 302) 
and the 1st microprocessor 80 will investigate again whether the above-mentioned acknowledge signal 
ACK was received by this (step 304). supposing it is answered to "No", step 296 will also repeat step 
304 again — having (step 306) — this — then, processing is returned to the 1st microprocessor (step 202). 
Supposing the reply in either or the both sides of steps 302 and 306 is "No", processing will be returned 
to step 202 of the 1st microprocessor 80 again. 
[0044] 

The tag 40 ( drawing 1 ) of this invention is incorporable into the remote computer 150 (drawing 6) 
electrically connected to a remote computer 150 ordinarily, and the monitor system 149 including a 
display 160. in order that the remote receiver 150 may generate the average temperature sample signal 
Vtsavg — each temperature sample signal Vtl — total of s and Vt2 can be calculated and the 
conventional microprocessor 1 52 currently programmed as usual to divide total by several 2 can be 
included. Furthermore, the microprocessor 152 of a remote computer is programmed as usual to display 
on a display 160 each alarm signal Aim received from the transmitter section 50, the sample signal Aim, 
Ttls, Tt2s, Vs2s, Vrefs, and Vpds, and to display the temperature sample signal average Vtsavg 
generated by the remote microprocessor 152. 
[0045] 

Although this invention explained on these specifications has been shown in some of the operation 
gestalt, it is clear that many alternatives, correction, and modification are obvious for this contractor in 
consideration of the above-mentioned instruction. Therefore, it has the intention of this invention 
including all alternatives that are included in the summary and range of the attached claim, correction, 
and modification. 

[Brief Description of the Drawings] 
[Drawing 1 ] 

It is the half sectional view where the pneumatic tyre with which the electronic tire tag was carried in the 
interior of this invention is partial. 
[Drawing 2] 

It is the cross-sectional view showing the closure section and installation structure of a tag where the 

general detail of the tag of drawin g 1 was expanded. 

[Drawin g^] 

They are some block diagrams of the electronic control system of this invention. 
[Drawin g 4] 

It is the block diagram of other parts of the electronic control system shown in drawing 3 . 
[Drawing 5] 

It is the flow chart which shows a part of approach of this invention. 
[Drawing 6 A] 

It is the flow chart which shows a part of other approaches shown in drawing 4 . 
[Drawing 6 B] 
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It is the flow chart which shows a part of other approaches shown in drawing 4 . 
[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 6 A] 
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* = l±JR«lHllS»r««ls$n7btt*©-fev^t$tf. rnbtvtli^^ 

. M+©ti(| # Sr ffl «K)l:tyy/i/L, & ^ 7 ;u % £ m m m b it m L , r 

5AHTi>5. S t< «SK3 8S(i, a t li*Jh LTV* 5 *s , » <E # b «3 S 
ig <f ^- <o g {f « L T , iKB^^-toilftro^Wirttffie-S-fcBa-fijtfffB* 

^B^5ASht^5, S t l:> ft 81 0 gg , II 

[ 0 0 0 6 J 

1 9 9 9 ^ 8 M 1 8 0 a - b y /<#!T^MW»SE P 0 9 360 

8 9 A 2 t*iE-< b Jxxv^ i 5 lc, r.co<fc 5 ft = * — & «j» s *>f-1rrt 

ft^coft^mgSli. Sil3#»-tbttfciM<f^t-lr>f-i:i:t>l-> £ ? >" < ^ *K 
•> , V x 3- \s > ffi Hi > m ^ =r a co -fk -g- *t& fer A> <o i b ft B v^, fcsvMi^^S 
tt T- It j£ $ *l T v> 5 „ r (Oifjhli, 9;l;iJxl:SiK$^5^7T y - i t t 
(r It ^ Y£ T ?> H -5 „ ft*ftffiTMi«^*-«fi'**'i:L-C*p£>;h,-CV'>3, ffl S? i: 
o fc g 2 f 14 , -etO^^yy^Srf^t^SJDIWn'AtfiflT^S^, r CO r> 
v? v if li , * co & % *>firiafi«:SrJKj«i-5«Ji«)/i3|cADX05rf^tr»»:#»tai 



# 
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[0 0 0 7 ] 

ti:«ft*fttt J:v^*, »*L<ttJ8>J^»r«fcflsLT, 5£ ft $ lx fc * ir \z A 9 
#lt ?>n5 ^A^/^y f Srttfo 3*A w /< y f li gB l: ^ t t* f ^ ?g ^ $ ii t 

a * > ^ «r $ tf o ^^t'x^iii^^ K •> * - £ * L , 
*tff^l:«HLt#5J: 5 i:g It Ail 5 J: 5 I:* # S fenti^ 5 

. Z (D 3 — n v s<&W <D * ? ft , m im & , ± . y f 9 - S: t tr , ± IB 
tf>#H«lf<0*ifi*:**. ±IE^*H«rfff^5l«jc±oT±IB3— ny^WfP^ 

t^Ix5t^)^t5^ ^ ^ =f a /n° f ^ /n y ^ ir » t) ^ t pf fg S 
IJn^^C7yTt^§ltAix5»^t57P>;M5, a !> ^ y ^ o t ^ K 

* ^ £r /n !? V 5 v ^ Xc 1$ i~ 5 1t #> \z s $ it ? k * 

^ tt * ft -C *l % * ^ * 9 * L ^ tB * ± 5 tt: , ^ * ^ v ^ K fc° > jJt # $ ft , * - 

[0 0 0 8 ] 

±IBtt#ftWO±a^it#fcfca» OTR g»$(D^>f t^^fi^fi 

\z % ^ t^P8»Witt(8S:tt*Si L t Eill:ttS» L t v>4i\ 08 x. , ft* 
ft « o * 16 tt , « ^ * ^ Id a> ^ -5 j£ 2> , s * % I?fii, 

ft /J> i~ 5 fc, $> \z , ^^t^^yt-^^t-^tpft^t^^^+^^Srfftt 
6 r t -C fc S . U 7t # o T , ^ ^ ^ - g II j: , ffi&#*>f^0^i6Lfc4felW£* 

■r ps & w * « n £* ft t i < nk-r . * * * <o m ® & b t>* # v <o & m m & it & a <o * 

#<fc**:«>£C5, ^ ^ h co t >T K ^ y , L o T . ^ t CO y 3 /u ^ - 
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m<D& < <d & & & V >> 7 su-f % 0 umshfcljti r 5 ftt-f Kxy yfc* 
•w^^-t- — 7^1- — <o * &<d * &&\*^ *<4 j r<Dis3j\,y — u<Dm.gtiLy) 

[ 0 0 0 9 ] 

L tz o T , #^©Etor oPSltJioit, »*S»(7)7;u^y XAli, a 
Sfy/y y^t ^-</w hot^ K:*y^7&>fe»ftTi*58Eilt*««i-*fc 

S <5 < :</)«); 5 * ft M <D tc * «r . -< yu h <£> -y- ^ K ^ y i? (O fi £g £ jE $t fh ^ T? 

o 

[0010] 

* W «E K 

ir tt > f*o H/y Kt, r. o h u 5/ K ffl T # S * fa \z E E $ ft 5 l o fo 

* I $S R O ^< N ^ % - -< ;u hOrtiWr-^S^rfii^Ea^ftS^ V -J- — 9 

^-r^rt^^^jE^m^^^^ffl^r^tB^ft-So 

[001 1 ] 

# fig (d tk m \t . - m <o m m w ta &t m mm r- <o «t ta k x o r n $ ft * . imo 



( 8 ) 
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r v 7 Sr $ tf . 

[001 2 ] 

a * * *l fc i o & s vm± « # # j» , m i km 2 <o m. m <o ^ r n a» , 

fc 5 v Mi , JR * "C fc 0 , SHi ft (4 ± 2 t T* fc 3 « $ t> »r , IK $ Jifc l ofc 5 i' 
(4 H ftfe <D ft fig |4 , #W+rtroS*flE^T?*>9. «III4lJ|i*-f ibtD + 2 
K t? 5 . 

[001 3 J 

* . * % n j: t , m =(■ $ y is * y( -y <d -> g /v if - as , a x xi / * it 14 . 

[0014] 

% , * « W K J: ft tf % If ^ ^§r^^to->3/^-Sl:|SLTEIt5 

ft 5 <, '>4< it loojltiii, h ©t-f Kx y yirilf 5 t©^ v 

- 5 -f ^--WrS^-C-fo?)^ 1 WrSfti, ^-Yi'rt<7P^^?£«T-fe5®2(DfS« 

So * , r co * & 14 . !S!i©^ffl8gilst^tij$nfc'>i<itiooo;jiroi 
£ , ^SW'>7'j:<i:'bloco^fig<ofi:^JttS?-f--5ri:^$tf < , lO^fyT'li, 

ss©^p»if«f, * < t h 1 o co *t f§ # a m co b# m pq ps e> & 4 m <e * £ it 

£ L It fi> if 0 & * ij 3c I" S d t Sr $ tr o 
[0015] 



r t* - K J (4 — US ir , *^+<ort(B!|*&;fcft<oSroSB#<ov>i*ft7>>co*i::ffiH 
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[0016] 

ffl <o m u s tr — k ^ 5 -e ft tf e> ft fc y 9 -r n . \? — v^yy-funmsv 

[0017] 

r # - # j 14 - ft fc , fc* - K ^ 7* 9 £ ^ tr -< ^ h #f 5£ . /7^1^) 
[0018] 

[0019] 

y 4 \ 14 - ft ir , ^AtSiJiifc, ¥S;frfi«;:EfISftS*t»<0, a — 
KTBftSftfcJifc**-*-*. 

[0 0 2 0 ] 

r^^^f^j tt^^ir^EHstt^bfRl^oT, fc £ IM4 HI ft T JE£ # o T 1^ < >fr 
[0 0 2 1 ] 

r -Y K * * — J f4 - j& lc , MtO*8*«fci!;#5»»tf*tS, 
[0 0 2 2 ] 

r h ^ 3/ Kff j 14, tt^)»rI0fafci t l:*-f to h u * Ko^jg<0R3fliO 
* * £ E »t * o 

[0 0 2 3 ] 
» * L t> 31 JS ff2 ffil CO fft 

i ® I: L fc J: 9 C [rI C # fig S 14 . p< o/i^iffiCbfcoT, m C fc 3 
^ 14 *t IE -f -5 SB d°o £r * L X ^ 5 0 
[0 0 2 4] 

IDl 14, *>f-;^y A 1 2l:S9Wltbht, OTRgK^l 1 ffl <£> * ft) 
4SSNt 3 0 <o«»4«)/j:«l»ffiHo*»S:*LTV^. Mtl 0 li io ^ ^ 
i3S«t\ fiflo*itffil4i:HLT»»i:EtSixT^5«)-C, # Y t 1 0 © 
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[ 0 0 2 5 ] 

1 6£r*-rs*^^i 0 tt — Jtt ^ , « * 1 8 -e — *K*Sftfc»ft-t-5*-f K 
tttit^H/y Kl 6ttt5. £ b N Hir 1 Oli, hUyKl6©¥ 
S*rtlrt«T*t*^IB11Snfc, "< A- h 2 0 t 2 2 l: iotft*Sn5, 
^]^5£^^^Sifcc0-</uh$r^tp o -</uh 2 OteWfa-tZ-y-^ K i y 5? 2 3 £ L 

t5 K^ - 2 7 £ ^ 1~ 3 # — ^^25 ^^tf e * If 7 14 

> *t 1*1 -T 5 h u >;/ K 1J- -Y K 1 8 t — Mf ft <9 , ^r^fertiffllz^g^faKJitf* 

— ® \Z m ^ 2 8 T ^ £ 3 # ft i~ S a A- ^ - g|5 £ h U y Kt^ K 1 8 <t t t I: 
»*t^o ^ - ^ ^ 2 5 fi ^ f: , *0*«*rtl©rt«J(||r»rtii-6tf--K»2 9 
* $ tp o # tf — K ffl 2 9 tt , KSt 2 9 S:*^-;KOi; A 1 2 i 5 l: 

»*o»tlfctr - K2 9 ASrt«?rt»l:*tr. $ fe K , # - # * 2 5 14 
,-</uh20i:22c^rt{IiJ^@^fS]tcI2g^nfc. lofca^ttfcSfcor/^^S 
0 £ ^ ip 0 9 3 0 (4 *f ft 1~ 3 t* - K 2 9 A(Z)^H*gJfii:lt>\ ^ <0 £ ;b 
9 Tftlf 5>lit^5o ^ It , 2 5 14 , ^5^3 0Ort«*S*lRlfcia 

[0 0 2 6] 

* 38 Wfc: J; 5 £ , ffi^-*-fir*^4 0 (Hi iH2) 14 , ^-I't l O^^yf 

— 7^*^— 3 5iwftt3fi<. L ^ o t , #-ftl 00 2/3^^^(12 8^Ktt 
L tz % -< )\s V 2 0 (O V «{ Y 3i y is 2 3 CO ¥ g ^ ft f*3 ffl {r s 15 I S I: <i f t -5 S 
*gc 33 V> T , Ntl 0(D/f yt-7^t - 3 5l:lSlTS?tttf 5>H5^# 
»t L^ 0 oiiUiaot, l o^ttf < , SiHtt 3!:4 

^gCM ITt^o ^ <D 3fc m 14 il ^ , *>f+l 0©*>3yuy-B2 8©^<;i/ 
h 2 o i 2 2, y 7 3 3, fflW(DfiHk=?J*&n3 6£>fiLSf&5lfjew-rrtgBJE 
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^llwjgHt-^ 0 H 1 !i*fc, ftS«40TRSi$l l^Nt H->Fl 6 co 
*s r w i j % -f t> h , 7>( - Fi, tlii:»([iiit?^40OiJ r 

w2j , i" fi 3 y^(OS»«)ft^ftS:* Lti^S. 

[0 0 2 7 ] 

«^^^40 ( El l i 12 2 ) tt — K , -7-f^n=2^ha — 74 2<!r, * 
n=.>hn — 74 2l:«a6iJl:»«Stlfc#>f + 1 OcD^y-^-7^-^-3 5 <D 
r£S £ * y 7 -t 3 . I l wfflSSliS8l!4 4 Srttfo HH, ^ ^ 4 0 1 1 , 
^ nay 7 4 2l:tftttl:»*Sh, ^^f f l o rto$^i^S4:t y//u 

t5, *20fi«UHia46t4b 0 jfbfc, * ^ 4 0 14 - ft te , ^>T-¥l0rt 

*LfcJ£;fc|fcl±lgB4 8Sr*&fr 0 $ b C * ^ 4 0 14 , -7>f^DayhD-742l; 

«««)ics!jtt$n, &s • e Attfflgu 4 4 , 4 6, 4 8i:<totst#snt^n 

f notyy/u^P^t^^it^ffii^iift^^ffggB 5 0 ^r^tfo <* ?> K . 
?^4 Oliv/f ^pay hp- 5 4 2l:8*iBtJ: 5i:t«fi!ll:»*lSh, ^ 

^ffi^4 8(4^^4 0^^5Et/^l c ^§|55 2$r^tp o $ibl:,i*{f^gI55 0l4T 
^^-^5 8 & §tpW^»S UV> 0 * :/ 4 0 »4 * , ' * ^ 4 O^r^^^rl OUgg 
tS««»6 0 Sr^tP. 6 0 tt, mac** bilfc* 1 ©ty h 6 2 t , 

*Uai:^tblit#^h64S:ttfW^»*L^o *^h6 4lt*lCty H6 

co tf - F^fi^ft^,): 5 * *t it W » 6 5T-£#*ritit$ft5a>as#3: 
[0 0 2 8] 

»ihSlx^# ^4 0 (02) 14 , l 0O>fyt-7>ft-3 51:188 

«Sli4i^d58SL^ 0 tr L % * * 36 Wlc J; ft tt , «i;toi:##feftfc»2<0-*- 
* h 7 H5rtSi:ii()iJSiifcjiHkSjxtrfA/<yf 7 o^^^t l 0 <73 ^ > -J- 
-7>f t-3 5i:a9#it?>ntv^o /< y f 7 o li , ^^/t l ow^yt-7 
^ft-35l:88tt5, *sfetffcP3<oHBt#tSI5lJ7 5 y Ket-f K7 2 

t , '< * ? <o s at mu fit a -t- s r - ^ <t> ^ £ t fc rt m <o * >r k 7 3 k <t o x j£ «> 
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h tltz , 1/^X^)6^ Lfc«iffiS:$t5W*»S lv\ 7 0 Wt-f K7 

2 14 , 3 vU ^ — g& 2 8 "C * W 1 0 (D 4 y 4 — 3 5 <D & \Z T — ^ <D M 

SrlfcS«i:St5 ± ? l:fiitSfcfti:*t S^«ft?>ii-n^c /< * * 7 o 
Of K7 3 li*>f + l 0©rt«S:|6iv*t^5 fl *tJhSnfc^^4 0l4. 15 IS JE 
^O^frffi** L , ^o, Ulf SotC4t-f K 7 4 J4b 0 *tlb$ftfc*^4 
0 14, ^^4 O^^U^TV^^^ hfP^6 4 ASrl2^t^ h 7 1 HiaCtg 

Kt5:il:i!i, ^yf 7 0l:»«StLti>5 o '< y ? 7 o 

® 7 3 O /c ^ C S!) Wltbtlfc^ ^4 O^t^f KtS7 4li, s< y 7 7 0 <D T 
-3-m<nmffi7 3<D&&¥ft, y< y f- 7 0 b m h X I* 5 o *B7 3©38*Jt?h 
R O t * ?li 5) 7 3 A li , ^4 OC^/^ft^e 4A*/<yf 7 OOty F7 1 

i^hi:-e««sii5t*, * ffi 7 4 k is « i- a • bp»i:, »«* Jifc*^4 o 

O * ^ h a » 6 0 (Ell) 14 fi « O * « & & ffi i" 5 «> K , ^ t 1 0 O v/ 3 ;u 
y - SB 2 8 t? , /< vl- h ^ <y & 2 1 CStgltV^^ Vt- 7>ft - 3 5 0««l: 
l5li8LtffilLT^5o »«Sllt# ^4 OB 1 ofcS^ttfllftO^;!/ h 2 0 
, 2 20i«l:B»tfc5/g ;u^-»2 8 L t ^5 L^*, * ^ 

t 1 OOiry^-7-f > 1 4^£<, *> 5 VM4 , tOil:?^4 OtEttS: 

[0 0 2 9 ] 

Si^as»iB944 (E2) i4, * n ^ b , ^y>hiHi?§sffi (pcb) o 

i54ftSg«S«4S:^lt, ^^F6 4l:, -t^SK, 1" fc> *> , s< y ? 7 
[0 0 3 0 ] 

/<5/f70(7)±g7-f«(D«|ri ( H 2 ) 14 , 7 0 t»9#ltblxfc 

* ^ 4 0, *> * t * 14 * ^ 4 0 t & V tt V b tlfrl- y h 7 1 ^ * >f t O E (E f I: ^ 
^ft 1 0^bBtli5OS:ISCt%it)iiTP5o :tii:^illt, ^yf 7 o i 

# ^ 4 5«)««l:B« tfc#>f + h u k l 
6 (01) ^BgltiliCSftt^, h U K 1 6 , Lfc^ot, >- f - 
y 4 -T - 3 5 £®0{-|-|*fcixfc'<5/f7 OCO^S*l6]^f6]tirjgl/fcf^ K 7 2 



(13) ^2 0 0 3-5 1 1 2 8 7 

14 ¥ *> * S • i <D'& . 7 0 fc^^4 0««*»Shfi^yt-?-ft-3 

5»Ki:B*^wMtH/y Kl 6 (Hl)* s EI*5LT16B*»b«Jx*i:. 
h U y K 1 6 , Lk^ot>f yt-5>f t-3 5i6 9ttinhfe/<!yf <0*g 
CiiU^t^ K7 2li5?^, El 1 »r flK $ tl tz T - (O B £ t % « «f > 
t-7>ft»35i, Hl^*S*tfcT-^<D»*c--a-r6/<y^o*S*r6jrt] 
# IC Ji T>* 5 » I3T 7 7 y Mit^ K 7 2*sj!S»aiS»"f5»*, '< v 7 7 0 <b Si 9 
Vf fe ix fc * ^ 4 0 1: ^ (ntifc/c^^jSAli, /< y T 1 0 t&VHtfbfttz.*? 
40, £> * tM4 , * ^4 O tBDttlt tUfcty h 7 1 ^ir^EHSfK* 
^ t 1 OO^^-^-y^^-3 5 ^5>*»»l:«h6 i t *SI*iBr t. /^^/f 1 
7 o^rtf^]#l:®r;^t^ K 7 3lig|2(:^lfcJ;5l:7-fo^S:l-ci^^ 

[0 0 3 1] 

i 3 II ^ ^ H l¥ t < f J; 5 H , -v^^Day Fo- 7 4 2li, p l^t p 2 

nrotyt8 0ttfl»l:{{*O7to^-f ^M/ ( A / D ) ^ & 8 2 £ 

<£>1fi£fc<D;tf-hp2-p5, p7li«*tRli:j:5^«ftW^»«S*t*«*^ 
7 s u ^ f 8 2 A $:ttf 0 -7 ^ ^ o / n t y t 8 0 ii SM: h 

p 9 <t p l Ote*ttftix*«*oi'n 2 y*gi»83«:*tr. 

[0 0 3 2] 

$ b 1: , « » SB 5 0 (03) 14. # -r - * ftg % !) t y h y - K» TLdj <h 
TLrj Sr^Lt#5 t y HI* r Rs j ^ - * « » r Ds j £ £ ft • 21 ft i" 
5 , ^-h P l l -CJIl o-?^ ^ o^Dt yf 8 Oi:«*ftl:«E*i:BI t i 5 1: 
»ttSnfcrtSB«-»IfiIK8 5 ^*-T^^2(D^*^^-f * d ^ n -fe y * 8 4 
tP • ^ 1 i3 <t t;^ 2 (O^gft mgfl 4 4^46 (04) 14, f 1 il/f 2 

f-^^y^^ft* r Ts ij J; rrs 2 j S:* - h P 2 *5 i P 3i:ffl»t 
5 tf> IZ , jK - F p 2fcit;p 3T', U^7OD/nt7*80llI8ig 
Wfc«a$n*oas#iL^ 0 l^jrioTIi, -7-r^o=3>hn-742i4, 
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gri:Jo < t:r/gl2<7D?&£e&fcbSS4 4, 4 6 kt&l<0^'(#u7a±*,-y-8 0 O F«l C 

ir. hn-7 4 2tt, #-h7lwl3V^TEil^aj9i48tIiro-7 

5£^ti"W;4S£?£Ll^„ £ b K v t^^d^v he - 7 4 2 1$. E. ^ Hi U 4 8 
\zW.m&%t£ tl Z <Dfiift& L W « # Jffi tt E 5- Tvr e fj S: UJ * i" * , & Jfc 
<0#flR*EE£f£8B9 6 J»*»*L^. # fiS. « BE £ g|5 9 6 (4 , # flR « HE * 

7° )\> If # TVr e fj S:flOv^^P7 , a tyt80l;iilAt5fc*, # — 
hp 5 -e . Il©v^^D^Dtyf8 0»w$fe^«*i:|R|U±5»-«tt*ix4 

tv\ i'&Ciorii, v^^nnyM-naufc, # H8 m be £ 
^su9 6 t be ^ a 4 8roi«K«*i:rau± o \z m^tfo \Z « St $ ft , « *I £ ft 

ft*IB«fff v^;H8*Vr e f5rtH^i-S®3W}||^ii*I^9 8$r^tr„ BE * 
itBS8 4 8 (Ell) li^-ft^+k'f^ 1 etTj^^^ftSSS 2 (1212) £ tf- 
L T 9 4 -V 1 0<Z>sg«B=Sr«J&L, S^EIi3f£;Lfcfl«±0!f2©7tD^ 
BE *J ft TPs lj JJil/ rp s 2J (B4*5iUtB5) SrflHSiftW4S9 5irttl 

* i" 5 c ^LT, 9 5 14, EE^f^-P s 1 t P s 2 ff)Ww4vH:*t(£; 
-f-?.T^o^JE^^-^>7°yu{f^- rpdsj * ±f&V , ilf-fp 7f|lC-7^ 
^ ny D -k S 't8 0l;tbAt5 o EAMtvy/UP d s 14 — *S! K N i±5 £ ft BE 

# # 7 ;* ^ — ,v m m. <o t £ & * t£ <o , ^^t l 0 ©2H/}i%^l:f< 4ofc 
t # * /h 4 5 . 

[0 0 3 3 ] 

-7^^nn>hn — ^42 (03) J4 £ , hp 9 J: p 1 0 1 « 7 

^ ^ a 7" d t y t 8 0 , L /}* o T , *ny*|5]|&8 3»::-tft-? , ft«*«)lr»« 

Sftfc? n y ^ !) - KU rci nj *5j:V^ny^UJ^jJ — K» TCout 

J Srtfi" 5 *<03§}g£g 1 0 0 Sr^tp. 

[ 0 0 3 4 J 

$ 5> K , -7^^nn>-hn-74 2 (03) 14. ffiffitf&{t&MS0<n7 ! — 9 

!l - K*L d teiC!; t y Ml - KKIL r I:, t LT, miW-^?o;/n-fe-> 
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0 5 11, '&$z(D , AAi:«>&(g;nfit|-fiSfi«l 0 7 t*t5*3^ffi*0-7-f 
^D^Dtyfl 06Htfo * 5? , ^#^f 5 1 0 514, 

$30^^^p/ptyf l 0 6 «)#H:Kffl8«fi» l 08£^fr o frfls W- * * 

5 • l 0 7 14. @fffto«FMMPH<oM, il*i-6»il«t»fc*iJr>hU, Bff JE o «p 
HMIW^IIBSr**^h-rsi:. * * V h (S » C s £ y 0 
8 K ttS * L , Sl>\ WUV^^^hSrtt**, >**/fKy^#^5y^»l 0 
5 14 , g(IS§7-^II^D s ^ll^v^n/nt^tS 0^)^ - Fp 1 3t 
IE«»Vb lfc*HL4^i, ^ hff s ^g(f It V -fe y h {§ 

1 0 8 fi ^ x - 9 T y zf V ± v h ft rwupj £ , ^ 1 ^ 

8 4 £ IS 1 O^M^frtii^-r^o 
[ 0 0 3 5 ] 

7^^n 3 yhD- 7 4 2IUf:, ¥ - « , :>IHo|?^>f j/f 1 1 2 I: 
* if o ^-T 1 1 2li, jK 1 - F 1 5 t, il(D-7/f ^oypt^t8 oi:i^ 

W fc: tt tt $ ix . A^d^-^SdtSAAII^y - Ki Tlcj Sr$irwas$?*L 
$ h \Z. x 7f 1 12 14, SSftflA 50t*l^-7>f^pyDtyt80 

oHJ^jet/s^— — KULdlcaK-hi 1 f 1^ K) I: S t § ti 7t * I O y - 
K * Tlcj £ # -f 5 o £ <b K , ^ ^ ^ f 1 1 2 li , 7K-hpi7^ P i8T^ 
io-7^^ D ^utyf8 oi:thfhtftfti:»ttSftfc, iiflfBttitfiaflf 
HO^>f !l - KKl TLncj & 4 U< TLnoj £ ^ 0 * y 1 12^1 

6 @ \z fo £ £ t . Sl^^^^D/ot5/t8 0W/"K-hpl8^bW7 
- * 14- , i8«»a5 0(^7-# Jl - K»L di:S«»S5 0t?tt«jfJx5fcfti: 

* «b ix 6 <> * >f y ?- 1 1 2 ^i»Hwttll:fc5 t j£{S3gg&5 0e>r-* 
!) - KiL d - * 14 , 7^ n/nt 8 0 W^- h p 1 7ll7^n 
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